The crude extracts of the Madagascan soft corals Sinularia vanderlandi and Sinularia gravis (Alcyoniidae) showed activity against Plasmodium falciparum which led us to study their chemical constituents. The new cadinane-type sesquiterpenoid vanderlandin (1) has been obtained from S. vanderlandi along with 24-methylenecholesterol (2). Four new compounds, the spatane-type diterpenoid gravilin (3), the monoalkylmonoacylglycerol 4, the dihomoditerpenoid ketone 5, and isodecaryiol (9), along with the three known compounds (+)-(S)-geranyllinalool (6), (−)-(R)-nephthenol (7), and 11,12-epoxysarcophytol A (8) have been isolated from the methanol extract of S. gravis. The structures were elucidated based on extensive spectroscopic methods, in particular various 2D NMR techniques. The structure of isodecaryiol (9) including its absolute configuration could be confirmed by X-ray diffraction.
Introduction
Soft corals of the genus Sinularia have been shown to contain intriguing chemical components with various biological activities. Sheu et al. isolated the cembrane-type diterpenoids manaarenolide A-I from Sinularia manaarensis with some representatives showing moderate cytotoxic activity against Hepa59T/VGH, KB, Hela, and Med cancer cell lines. 1 A series of oxygenated cembranoids, gibberosenes A-G, has been obtained from the Formosan soft coral Sinularia gibberosa.
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The soft corals Sinularia querciformis 3, 4 and Sinularia granosa 3 have also been identified as source of oxygenated cembranoids, some of them with anti-inflammatory activity. A sulfurcontaining biscembranoid was obtained from the Formosan soft coral Sinularia flexibilis. 5 The cadinane-type sesquiterpenes scabralin A and B from Sinularia scabra have been described by Sheu and coworkers. 6 Lin et al. isolated asteriscane-type sesquiterpenoids from the soft coral Sinularia capillosa. 7 Soft corals from the coast of Madagascar have only rarely been investigated concerning their secondary metabolites. [8] [9] [10] This fact and the only very few reports on the chemical constituents of Sinularia vanderlandi and Sinularia gravis (Alcyoniidae) (see ref. [11] [12] [13] prompted us to initiate the present study.
Results and discussion

Sinularia vanderlandi
Samples of S. vanderlandi were minced, homogenized, and extracted with methanol. In an anti-malaria assay, the crude methanol extract of S. vanderlandi showed an IC 50 value of 26.88 ± 4.83 µg mL −1 for the inhibition of the FCM29 strain of Plasmodium falciparum which corresponds to a low activity against this pathogen. After concentration of the crude methanol extract in vacuo, the residue was repeatedly extracted with diethyl ether. The diethyl ether extract was then subjected to column chromatography on silica gel using pentane-diethyl ether (4 : 1) as eluent. Further purification by a second column chromatographic step under the same conditions led to the isolation of the new cadinane-type sesquiterpenoid [14] [15] [16] vanderlandin (1) along with 24-methylenecholesterol (2) [17] [18] [19] [20] [21] ( Fig. 1 ).
Vanderlandin (1) [biogenetic (germacrane) numbering is used according to ref. 16 and 13 C NMR spectra in combination with the DEPT spectrum displayed signals for four methyl groups, four methylene groups, and three methine groups (Table S1 †) . In total, resonances for 15 carbon atoms could be detected in the 13 C NMR spectrum including those for three oxygenated quaternary carbon atoms at δ C = 83.46, 89.10, and 90.27 ppm. One double bond was identified by 13 C NMR signals at δ C = 124.33 and 148.05 ppm and a singlet for a vinylic proton at δ H = 6.12 ppm.
Complete assignment of the proton signals to the corresponding 13 C NMR signals was achieved by HSQC and HMBC measurements. A series of HMBC long-range correlations led to the identification of the octahydronaphthalene backbone which is also in agreement with the three double bond equivalents according to the molecular formula. Characteristic HMBC correlations to establish the bicyclic skeleton include the interactions of C-1 with H-2α, H-2β, H-3α, H-3β, H-5, H-9α, and H-9β, of C-4 with H-2α, H-2β, H-3β, and H-5, of C-6 with H-2α, H-2β, H-3α, H-3β, and H-5, and of C-10 with H-2β, H-5, H-8α, H-8β, H-9α, and H-9β (Table S1 † ). In addition, C-7 correlated with H-5, H-8α, H-8β, H-9α, and H-9β and C-8 exhibited HMBC cross-peaks with H-5, H-9α, H-9β, and H-10. The primary carbon atoms in 1 displayed signals at δ C = 17.03 ppm for C-12 and C-13, 13.40 ppm for C-14, and 19.84 ppm for C-15, respectively. According to 1 H-1 H COSY measurements, H 3 -12 and H 3 -13 correlated with H-11 suggesting the presence of an isopropyl group. The location of the isopropyl group at C-7 was determined by HMBC correlations of H-8α, H-8β, H-9α, H-9β, H-11, H 3 -12, and H 3 -13 with the quaternary carbon C-7 and, in addition, of H-11 with C-5 and C-8. The attachments of the Me groups at C-10 and at C-4 were confirmed by HMBC correlations of H 3 -14 with C-9, C-10 and C-1, and of H 3 -15 with C-4 and C-3, respectively. Analysis of proton coupling constants and NOE correlations in combination with MM2 molecular modeling studies led to the assignment of the relative configuration of 1 (Table S1, † Fig. 2 ). The pseudoaxial β position of the Me group at C-10 in a twist-boat-like B-ring was indicated by a strong NOE interaction of H 3 -14 with H-9β but not with H-9α. NOE correlations of similar intensity of H-10 with both H-9α and H-9β suggesting a pseudoequatorial position of H-10 are in support of this assignment. The absence of any NOE correlation of protons of the isopropyl group with H-9α(ax) most likely accounts for a pseudoequatorial position of this group in cisrelationship to the Me group at C-10. The cis-arrangement of the 1-OH group and the Me group at C-10 was derived from the absence of NOE correlations of H 3 -14 with H-2α, H-2β, H-3α, and H-3β. In case of a presumed trans-arrangement of the 1-OH group and the Me group at C-10, a much closer proximity of H 3 -14 to the protons at C-2 and C-3 would be expected which should give rise to pronounced NOE interactions. The configuration of the Me group at C-4 was derived from a strong NOE correlation of H 3 -15 with H-3α(eq) and only a very weak interaction with H-3β(ax). This is in agreement with a pseudoaxial α position of the Me group at C-4 in the preferred halfchair conformation of the cyclohexene ring (Fig. 2) . A twistboat-like conformation with a pseudoaxial Me group at C-4 in β-position, which would equally explain the observed NOESY results, is energetically disfavored according to molecular modeling studies (MM2 force field). Thus, most likely, the Me group at C-4 adopts a trans-configuration with respect to the alkyl substituents at C-7 and C-10. Based on these arguments, compound 1 was assigned as (−)-(1S/R,4S/R,7R/S,10S/R)-cadin-5-ene-1,4,7-triol, a new representative of the cadinane-type bicyclic sesquiterpenes which we have named vanderlandin. Similar di-and trihydroxylated cadinane sesquiterpenes have been isolated for example from Taiwania cryptomerioides Hayata, 22, 23 the brown alga Dictyopteris divaricata, 24 and more recently, from the rhizome of Acorus calamus L. 25 
Sinularia gravis
A specimen of the soft coral S. gravis collected in the inner reef of Mahambo, Madagascar, was minced and extracted with methanol. The anti-malaria assay of the crude methanol extract of S. gravis exhibited an IC 50 value of 30.81 ± 9.09 µg mL (1) shown at a computer-generated model (MM2 force field).
for the inhibition of the FCM29 strain of Plasmodium falciparum. The combined methanol extracts were partitioned between water and diethyl ether. After removal of the solvent in vacuo, the diethyl ether extract was subjected to column chromatography on silica gel with pentane-diethylether (10 : 1 and 4 : 1) as mobile phase to provide four new compounds, gravilin (3), the monoalkylmonoacylglycerol 4, the ketone 5 ( Fig. 3) , and isodecaryiol (9) (Fig. 5 ). In addition, the four known compounds 24-methylenecholesterol (2) (Fig. 1) , [17] [18] [19] [20] [21] (+)-(S)-geranyllinalool (6) (Fig. 3) , [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] Signals for four methyl groups, seven methylene groups, and six methine groups were identified by 1 H NMR, 13 C NMR, and DEPT measurements. Complete proton to carbon assignment was achieved by HSQC and HMBC measurements (Table S2 †) .
On interpretation of the NMR data, it soon became clear that the structure resembles that of spatol, a tricyclic diterpene isolated from the brown seaweed Spatoglossum schmittii. 51 The spatane backbone was established on the basis of long range HMBC correlations. Characteristic interactions are those of C-4 with H-3α, H-3β, H 2 -5, H-6β, H-8, and H-10, of C-8 with H-9 and H-10, of C-9 with H-2α, H-3α, H-3β, and H-10, and of Fig. 4 ). The cis-fusion of the C-ring was supported by NOESY cross-peaks between H-8 and H 3 -12. The cis-arrangement of the Me group at C-4 relative to the cyclopentane A-ring was proven by NOE correlations of (3) shown at a computer-generated model (MM2 force field).
H 3 -12 with H-2α and H-3α. Therefore, the two cyclopentane moieties must adopt an anti-arrangement relative to each other at the central cyclobutane ring. In contrast to the common trans-orientation of the side chain at C-7 with respect to H-8 and the Me group at C-4, we found a cis-orientation for this substituent. This stereochemical arrangement of the side chain was unambiguously supported by the NOE correlation between H-7 and H-9 and of H-8 with H-13. Only recently, Lin and coworkers isolated the spatane diterpenoid leptoclalin A from Sinularia leptoclados with the same spatane backbone and the same relative configuration at C-7. 55 The NMR data of gravilin (3) and leptoclalin A are in good agreement with respect to the chemical shifts for the skeletal carbon and proton signals (Table S3 † ). This is also true for the signals of H-13 and C-13, thus confirming the uncommon α-configuration of the side chain. The related compounds lobophytumin E and F with the same spatane backbone but an opposite relative configuration at C-7 have been isolated from Lobophytum cristatum. 54 Their 1 H and 13 C NMR data are generally also in good agreement with those of 3 but show a significant deviation for the signals of H-13 and C-13 due to the different configuration at C-7 (see NMR data of lobophytumin F in Table S3 †). The configurations at C-13 and C-17 of compound 3 remain to be established as well as the absolute configuration. We assume that the spatane skeleton exhibits the same absolute stereochemistry (see Fig. 3 ) as determined for many other spatane diterpenoids. 51, 52, [56] [57] [58] [59] It is worth noting that NMR, 13 C NMR and DEPT spectra displayed signals for two methyl and nine methine groups (Table S4 † ). The number of 29 methylene groups was deduced from the 1 H NMR spectrum taking the molecular mass into account. The low-field shifted 13 C NMR signals at δ C = 65.50, 68.87, 71.37, and 71.78 could be assigned to the oxygenated carbon atoms C-1, C-2, C-3 and C-1″, respectively. In addition, one 13 C NMR signal for a carbonyl group was detected at δ C = 173.68 ppm. These signals were in agreement with a monoalkylmonoacylglycerol structure bearing a free hydroxyl group. The proton signal of the hydroxyl group was identified at δ H = 2.45 ppm (d, J = 4.5 Hz). In this regard, HMBC correlations allowed for the assignment of the hydroxyl group to position C-2 by strong correlations of the OH proton signal with C-1, C-2, and C-3. Further support was obtained from NOE correlations of OH with H-1a, H-1b, H-2, H-3a, and H-3b. 1 H and 13 C NMR signals for eight methine groups could be attributed to four double bond systems in a skipped arrangement (C-5′, C-6′, C-8′, C-9′, C-11′, C-12′, C-14′, and C-15′). HMBC correlations (C-1′/H 2 -2′, C-2′/ H 2 -3′, C-3′/H 2 -4′, C-4′/H-5′) connected the skipped double bond systems with the carbonyl group at C-1′. 60 Thus, the fully saturated second side chain must be attached to the glycerol core by an ether linkage. The length of this side chain (C 18 ) was determined taking the intensity of the proton NMR signals and the molecular mass into account. The location of the acyl chain at C-1 of the glycerol moiety was assigned based on HMBC correlations of C-1′ with H-1a and H-1b. Analogously, HMBC correlations of C-1″ with H-3a and H-3b indicated the attachment of the alkyl chain at C-3 of the glycerol unit.
In view of the spectroscopic data, compound 4 was assigned as 2-hydroxy-3-(octadecyloxy)propyl (5Z,8Z,11Z,14Z)-icosa-5,8,11,14-tetraenoate or 1-O-arachidonoyl-3-O-stearylglycerol with an unknown configuration at the stereogenic center C-2 ( Fig. 3 ). This monoalkylmonoacylglycerol isolated from S. gravis from Madagascar has been reported for the first time. The respective 1-alkyl-2-acyl-sn-glycerol isomer with the arachidonoyl chain attached to the central position of the glycerol moiety, thus having a primary hydroxyl group, has been identified by Myher and Kuksis during their GC analysis of mixtures of diradylglycerols obtained from the corresponding glycerophospholipids. 61, 62 The monoalkylmonoacylglycerol 4 may be derived from monoalkyldiacylglycerol precursors by hydrolytic processes. The latter are well-documented components of soft coral lipids, in particular also in Sinularia species. 63, 64 Compound 5 ( Fig. 3) was isolated from the pentane-diethyl ether (4 : 1) fraction of S. gravis as a colorless solid. The 1 H NMR, 13 C NMR, and DEPT spectra displayed signals for five methyl groups, eight methylene groups, five methine groups, and four quaternary carbon atoms (Table S5 †) . Assignment of all 13 C NMR signals to the respective 1 H NMR signals could be achieved by an HSQC measurement. The 13 C NMR spectrum displayed one signal for a carbonyl group at δ C = 213.13 ppm (C-5). Signals for eight vinylic protons and eight vinylic carbon atoms could be identified in the 1 H and 13 C NMR spectra and assigned to two trisubstituted double bonds and two equivalent monosubstituted terminal double bonds. The connectivity of all groups, and thus the constitution of compound 5, could be unambiguously established by analysis of the HMBC spectrum. For example, the attachment of the methyl groups at C-2, C-6, C-10, and C-14 was suggested by HMBC correlations of C-2 with H 3 -1 and H 3 -17, of C-6 with H 3 -18, of C-10 with H 3 -19, and of C-14 with H 3 -20. This assignment was supported by the corresponding HMBC cross-peaks of the 13 C signals for the methyl groups with adjacent protons, namely of C-1 with H-3 and H 3 -17, C-17 with H 3 -1 and H-3, C-18 with H-6, H-7a, and H-7b, C-19 with H 2 -9 and H-11, and C-20 with H-15/H-21. The location of the carbonyl group at C-5 was assigned based on the HMBC correlations of H 2 -4, H-6, and H-7b with C-5. A strong NOE correlation of H 3 -19 with H 2 -12 confirmed the E-configuration of the Δ 10 -double bond.
The analytical data allowed to identify compound 5 as (E)-2,6,10,14-tetramethyl-14-vinylhexadeca-2,10,15-trien-5-one (Fig. 3 ) which has not been described before. It exhibits a geranylgeranyl backbone with two additional carbon atoms in form of a vinyl group attached to the branching position of the terminal isoprene unit. A similar branching motif has been reported for a series of botryococcenes. [65] [66] [67] [68] The compound is also reminiscent of geranylgeranylacetone (GGA) which is applied as drug for the treatment of gastric ulcers. 69 GGA and its derivatives have also been investigated for the treatment of neurodegenerative diseases including paralysis. (Fig. 3 ). The absolute configuration had been determined earlier by Svatoš and coworkers via total synthesis of both enantiomers. 32 Geranyllinalool has been isolated before from various plants such as from the oleoresin of the Norwegian spruce Picea abies 27, 31 and from South African
Helichrysum species. 28, 29 It has been identified as component of various essential oils, for example from pequi fruits collected from the Brazilian Cerrado ecosystem, 36 and as ingredient of many fragrances. 35 Thus, it plays a decisive role in the fragrance of jasmine. 26, 30, 34 Whilst the laevorotatory (R)-enantiomer has been described frequently, the dextrorotatory (S)-enantiomer is rare. It has been found in jasmine oil 26 and in the freshwater aquatic plant Potamogeton pectinatus.
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In the course of the present study, (+)-(S)-geranyllinalool (6) was isolated for the first time from a soft coral (S. gravis). . Analysis of the 1D and 2D NMR data and the mass spectra led to the structure of (−)-(R)-nephthenol (7) (Fig. 5) .
Comparison of the analytical data including 1 H and 13 C NMR and EI-MS with those reported for a synthetic sample by Pfander et al. 39 proved the identity of the compound also with respect to the absolute configuration which had been determined before by chemical degradation. 72 In addition, there is a full agreement of the 13 C NMR data of (−)-(R)-nephthenol (7) from S. gravis with those from a sample isolated from the soft coral Litophyton arboreum 42 (Table S7 †) . (−)-(R)-Nephthenol (7) has been isolated first from Nephthea sp. 37 and later also from
Lithophyton arboreum, 42, 43 Lobophytum pauciflorum, 43 Sarcophyton decaryi, 38, 44 and Sinularia erecta. 40 It is noteworthy that (+)-(S)-nephthenol has also been isolated from natural sources, namely a Caribbean gorgonian octocoral Eunicea species. 41 Herein we describe the first isolation of (−)-(R)-nephthenol (7) from S. gravis. Fig. 5 . 50 11,12-Epoxysarcophytol A (8) has been isolated from several soft coral species, first from Lobophytum sp. 45 and subsequently also from Sarcophyton trocheliophorum, 46 Cladiella kashmani, 47 Sinularia gibberosa,
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Sarcophyton sp., 48 and Sarcophyton ehrenbergi. 
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This journal is © The Royal Society of Chemistry 2016 (Fig. 6 ), led to a structure with the same framework as decaryiol (10), 38, 40, [73] [74] [75] [76] [77] [78] a cembranoid which has been isolated first from Sarcophyton decaryi by Kashman and coworkers. 38 In particular, the 13 C NMR shifts were almost identical (Table S9 †) . The 1 H NMR data were also similar but differed in certain aspects (Table S10 †) . For example, H-1 in compound 9 gives a triplet of triplets ( J = 11.6, 1.9 Hz; theoretically, the triplets are doublets of doublets with identical coupling constants) with one large coupling constant to vicinal protons instead of a doublet of doublets of triplets ( J = 11.5, 3.0, 2.0 Hz) with one large and two small coupling constants in compound 10. Slightly different coupling constants were also observed for H-5b and H-6b. In addition, the chemical shifts of H-6b, H-9a, H-9b, and H-10b differ significantly. Most striking, however, was the fact that the value for the optical rotation of +14.0 (c 0.1, MeOH) and the melting point of 94.0-94.5°C of 9 were not in agreement with those reported for decaryiol (10) 38 [α] D = +65 (c 1.1), 73 [α] This accounts for a cis-relationship between H-1 and H-3 in the pyran ring and consequently also between the hydroxyl group at C-3 and the macrocyclic substituent at C-1. Strong NOE correlations between H-1 and H-3 confirm this assignment ( Fig. 7 and 8 ). The relative configuration at C-4 was assigned based on the NOESY spectrum. NOE correlations from H-3 to H-6b and H-5a suggest a cis-arrangement of H-3 and the macrocyclic side chain at C-4. In support of this, the NOE interaction between H-3 and H 3 -18 is only weak. Consequently, compound 9 has the opposite configuration at the stereogenic centers C-3 and C-4 relative to C-1 as compared to decaryiol (10) . Therefore, we propose for compound 9 the name isodecaryiol. The stereochemistry of isodecaryiol (9) has been unequivocally confirmed by an X-ray crystal structure determination (Fig. 9) . The unit cell of the crystal has an extremely high number of 12 symmetry-independent molecules (Z′ = 12; see Fig. S71 †) which represents a rare case. 79 The chirality of the natural product contributes to this high Z′ value. 79 The individual molecules have minor conformational differences in the 14-membered ring system and via hydrogen bonds they form tetramers with a cyclic arrangement (Fig. 10) . The packing of the molecules in the unit cell is shown in Fig. 11 . The absolute configuration of isodecaryiol (9) was determined by the anomal dispersion (Flack parameter: 80 χ = 0.08(4)). The symmetry-independent molecules have an identical relative and absolute stereochemistry (1R,3S,4R). The R-configuration at C-1 is in agreement with the original assignment for decaryiol (10) by the group of Kashman which was based on chemical correlation with (−)-(R)-nephthenol. 38 The S-configuration at C-3 and the R-configuration at C-4 of 9 confirm our assignment based on 1 H coupling constants and NOE correlations (see above). 3,4-Epoxynephthenol has been suggested as biogenetic precursor of decaryiol (10). 38, 73 Price et al. observed that 3,4-epoxynephthenol, isolated from the eggs of Lobophytum microbulatum, is readily transformed to decaryiol (10) under acidic conditions or during prolonged chromatography on silica gel. 73 Considering the absolute configuration, (1R,3R,4R)-3,4-epoxynephthenol should be the biogenetic precursor which is transformed into decaryiol (10) by nucleophilic opening of the epoxide ring. Accordingly, isodecaryiol (9) would derive from (1R,3S,4S)-3,4-epoxynephthenol having the opposite orientation of the oxirane ring. The isolation of decaryiol (10) has been reported several times from various soft corals (Sarcophyton decaryi, 38 Lobophytum microlobulatum,
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Sclerophytum sp., 74 Sinularia erecta, 40, 76 Nephthea sp., 75, 78 and Lobophytum sp. 77 ). Decaryiol (10) inhibits the growth of human cancer cell lines HM02 selectively during the G2/M phase. 75 Isodecaryiol (9) constitutes a new representative of cembranoid diterpenes. Most likely, the compound isolated from Nephthea sp., which Wright and coworkers described as decaryiol (10), 78 Fig . 9 Molecular structure of isodecaryiol (9) in the crystal (thermal ellipsoids at 50% probability level). was in fact isodecaryiol (9 38 but they gave a configuration at C-3 (orientation of the hydroxyl group) which is different from decaryiol (10). 78 
Conclusions
Previously, the Madagascan soft corals Sinularia vanderlandi and Sinularia gravis were investigated only very scarcely. From the crude extracts of these species, we have isolated five new natural products: vanderlandin (1), gravilin (3), the monoalkylmonoacylglycerol 4, the dihomoditerpenoid ketone 5, and isodecaryiol (9) . The absolute configuration of isodecaryiol (9) has been unequivocally confirmed by an X-ray crystal structure determination. Moreover, for the first time (+)-(S)-geranyllinalool (6) has been isolated from a soft coral. Vanderlandin (1), gravilin (3), and isodecaryiol (9) represent interesting and challenging targets for total synthesis. A detailed study of the biological activities of the new natural products (1, 3-5, and 9) still remains.
Experimental
General methods
Thin layer chromatography was performed on aluminum plates from Merck (60 F 254 ) coated with silica gel. For visualization, the plates were analyzed under UV light or treated with a solution of 0.5 g vanillin dissolved in 100 mL of 80/20 (v/v) sulfuric acid/ethanol and subsequently heated. Column chromatography was performed using silica gel from Acros Organics (0.035-0.070 mm). Melting points were measured on a Gallenkamp MPD 350 melting point apparatus. Optical rotations were determined on a Perkin Elmer 341 polarimeter at a wavelength of 589 nm (sodium D line) using a 1.0-decimeter cell with a total volume of 1.0 mL. CD spectra were measured on a JASCO J-815 CD spectrometer. UV spectra were recorded on a Perkin Elmer Lambda 25 UV-Vis spectrometer. Fluorescence spectra were measured on a Varian Cary Eclipse fluorescence spectrometer. IR spectra were recorded on a Thermo Nicolet Avatar 360 FT-IR spectrometer using the ATR technique (attenuated total reflectance). NMR spectra were recorded on a Bruker AVANCE III 600 spectrometer. The chemical shifts δ are reported in ppm using the solvent signal as internal standard ( 1 H 85 Hydrogen atoms were placed into calculated positions and refined as riding atoms at carbon atoms. The hydrogen atoms of hydroxyl groups were refined using AFIX 148 constraints. The figures were generated using the programs ORTEP-III, 86 POV-Ray 3.7, and Mercury 3.1.
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Natural sources. The soft corals S. vanderlandi and S. gravis were collected in March 2006 by hand using scuba in a depth of 5-6 m at the inner reef of Mahambo, located in the Tamatave province at the east coast of Madagascar. The species were assigned by Dr. Shirley Parker-Nance (Nelson Mandela Metropolitan University, Port Elizabeth, and South African Institute for Aquatic Biodiversity (SAIAB), Grahamstown, South Africa). Voucher specimens of the two soft corals investigated in this study have been deposited at the SAIAB (collection numbers: 201728 for S. gravis and 201733 for S. vanderlandi).
Extraction and isolation. After collection, the sample of S. vanderlandi (280 g wet weight) was minced, then homogenized, and extracted with methanol. The combined extracts were concentrated in vacuo and the residue (8 g) was extracted with diethyl ether. The diethyl ether extract (1.26 g) was subjected to column chromatography on silica gel using pentanediethyl ether mixtures of increasing polarity as mobile phase. The fraction (184 mg) eluting with pentane-diethyl ether (4 : 1) was further purified by column chromatography with pentanediethyl ether (4 : 1) to yield 4.8 mg of compound 1 and 77.2 mg of 24-methylenecholesterol (2) .
A specimen of the soft coral S. gravis (595 g wet weight) was minced and extracted with methanol. After removal of the solvent under reduced pressure, the residue (25 g) was suspended in water and extracted with diethyl ether. The diethyl ether extract was dried with anhydrous Na 2 SO 4 and, after removal of the solvent in vacuo, the residue (7.8 g) was subjected to column chromatography on silica gel and eluted with pentane-diethyl ether mixtures (10 : 1 and 4 : 1) to give two fractions. Fraction 1 (1 g) was further separated by column chromatography on silica gel with pentane-diethyl ether (10 : 1) to afford three subfractions (1-1, 1-2, and 1-3) . Subfraction 1-1 (17 mg) was submitted to repeated column chromatography on silica gel with pentane-dichloromethane (9 : 1) to give 3 mg of compound 3. Subfraction 1-2 afforded 51 mg of (+)-(S)-geranyllinalool (6). Subfraction 1-3 (65 mg) was further purified by column chromatography on silica gel with pentane-diethyl ether (10 : 1) to give 43 mg of (−)-(R)-nephthenol (7). Fraction 2 (1.24 g) was separated by column chromatography on silica gel using pentane-diethyl ether (4 : 1) as mobile phase to give four subfractions (2-1, 2-2, 2-3 and 2-4). Subfraction 2-1 (46 mg) was submitted to repeated column chromatography on silica gel with pentane-diethyl ether (17 : 3) to give 22 mg of the monoalkylmonoacylglycerol 4. Purification of subfraction 2-2 (58 mg) by silica gel column chromatography eluting with pentane-diethyl ether (17 : 3) followed by a second column chromatography with dichloromethane afforded 3 mg of (E)-2,6,10,14-tetramethyl-14-vinylhexadeca-2,10,15-trien-5-one (5). Subfraction 2-3 (538 mg) was subsequently subjected to column chromatography on silica gel with pentane-diethyl ether (4 : 1) to give three subfractions (2-3-1, 2-3-2 and 2-3-3) . Subfraction 2-3-1 (194 mg) and fraction 2-4 (84 mg) afforded 278 mg of 24-methylenecholesterol (2). Subfraction 2-3-2 was purified by silica gel column chromatography with dichloromethane to give 2 mg of 11,12-epoxysarcophytol A (8). Finally, 10 mg of isodecaryiol (9) were isolated after purification by column chromatography of subfraction 2-3-3 with pentane-diethyl ether (4 : 1).
Antimalaria assay. The antiplasmodial activity against the FCM29 strain of Plasmodium falciparum was determined by using the microfluorimetric assay previously reported (see ESI †). [88] [89] [90] Results are given as IC 50 values in μg mL −1 . Quinine (IC 50 = 3.5 μg mL −1 ) was used for positive and the solvent (methanol) for negative control. Molecular modeling. Energy minimization of the conformations for vanderlandin (1) (Fig. 2) and gravilin (3) (Fig. 4) was achieved by repeated molecular dynamics calculations using the MM2 force field implemented in the Chem3D software (Version 15.0.0.106).
Vanderlandin ( 2958, 2936, 2868, 2851, 1641, 1458, 1378, 1051 4 Hz, H-7). 13 
